*1Faculty of Marine Science and Technology , Tokai University, 3-20-1, Orido, Shimizu, Shizuoka 424, Japan *2Niigata Prefectual Inland Water Fisheries Experimental Station , 2560, Ookawara-cho, Nagaoka 940-11, Japan (Received January 30, 1986) In 1974, from June to July, a disease which was accompanied by a considerably high mor tality occurred among juvenile colorcarp, Cyprinus carpio, at many farms in Niigata Pref., Japan. The outbreak of the disease has been observed in the same season every year since then. In most cases, a large number of fish died within a few days after onset of the disease. The characteristic symptom was swelling due to edema of the fish body. The purpose of the present study is to obtain the histopathological findings of the disease by light and electron microscopic observation. It was progressive change which induced club-shape transformation of gill lamellae by prolifera tion and thickening of epithelial cells of the secondary gill lamellae. The club-shape transforma tion began at the tip of the gill lamellae, gradually extends downward to spread all over the gill lamellae. As the degeneration proceeded, gill lamella-adhesions also began to occur. At this stage, the capillary cavities in secondary gill lamellae were almost occluded. In the gill filaments with marked pathological change electron microscopic observation revealed many virus-like particles in the epithelial cells of thickened secondary gill lamellae of diseased fish. The particle was about 250-280 nm in diameter and the profile was mulberry-like with an envelope. These morphological features suggest that this virus may be a member of the poxvirus group.
In 1974, from June to July, a disease which was accompanied by a considerably high mor tality occurred in juvenile colorcarp, Cyprinus carpio, at many farms in the main colorcarp producing centers in Niigata Pref. and since then the disease has outbroken in the same season every year. The characteristic external sign of the disease was a swelling due to edema of the body. Diseased fish tended to rise to the water surface and along pond walls. In many cases, a large number of fish died within a few days after the onset of the disease. HOSOYA and SUZUKI (1976) , HIROSHIMA PRE FECTUAL FRESHWATER FISH EXPERIMENTAL STA TION (1976) reported that gill lamellae became clubshaped. HIROSHIMA PREFECTUAL FRESHWATER FISH EXPERIMENTAL STATION (1978) and SUGAI and KOIKE (1980) reported that neither parasite nor bacterium responsible for this disease has not been founded. HIROSHIMA PREFECTUAL FRESH WATER FISH EXPERIMENT STATION (1976 STATION ( , 1977 and SUGAI and KOIKE (1980) suggested a posibility based on the experimental infection that virus might be the cause of this disease. But, virus isolation was unsuccessful by using cultures of RTG-2, FHM and EPC cells (HIROSHIMA PRE FECTUAL FRESHWATER FISH EXPERIMENT STATION 1978) .
In the present study, an attempt was made to detect virus particles in the tissues of diseased fish and to obtain histopathological findings of this disease by light and electron microscopic observations. As a result, interesting findings obtained describes here, including identification of many virus particles in the epitheilal cells of secondary gill lamellae of diseased fish.
Materials and Methods
The fish used in this study were obtained from the Niigata Prefectual Inland Water Fisheries Experimental station, where juvenile colorcarp 
Results
An extensive pathological change was associated with gill filaments and the description hereafter will be made with particular reference to the pathological change of gill filaments.
Scanning electron microscopic examination on diseased fish shortly after the onset of the disease showed club-shape transformation of the gill lamellae at the tip owing to thickening and adhesion of the secondary gill lamellae (Fig. 2) . In the club-shaped portion, squamonas epithelial cells which were observed in the electron microscopic picture of normal fish (Fig. 3) disappeared.
As the pathological change proceeded, the thickening to the gill lamellae reached the base of them and club-shape transformation occurred in the whole gill lamellae (Fig. 4) . Moreover, adhesion of gill lamellae also began to occur. Light microscopic observation on club-shape transformed gill filaments was carried out. In the fish with less advanced disease stages, epithelial cells of the secondary gill lamellae proliferated at the tip of the gill lamella and secondary gill lamellae thickened and adhered to one another ( Fig. 6 ). As the pathological change proceeded, club-shape transformation of the whole gill lamella and furthermore adhesion of gill lamellae occurred (Fig. 7) . In the vicinity of these secondary gill lamellae, in addition to many dividing immature cells and mast cells, there were observed granulocytes or cells unknown the origin (Fig. 8 ).
In addition, in order to clarify the changes in the fine structure of club-shaped gill filaments, ultrathin sections were prepared from the same specimen of the gill filaments whose pathological change was light microscopically proved and were examined under transmission electron microscope. In the gill lamella at the early stage of thickening, proliferation of epithelial cells of the secondary gill lamellae was observed and a lot of mitochondria and rough surfaced endoplasmic reticulum were present in the cytoplasm, which seemed to indicate a higher activity of these cells ( Fig. 9) . At the stage of club-shape transformation of the whole gill lamella and adhesion of gill lamellae, the capillaries in the secondary gill (Figs. 13, 14) . In the inside, there is a nucleoid (Fig. 13, indicated by an arrow) . In Fig. 14, together of the gill lamellae by hyperplasia of the secondary gill lamellae. Columnaris disease and bacterial gill disease have been known as gill diseases in the Cyprinidis (HATAI and HOSHINA, 1971; BOOTSMA, 1973; WAKABAYASHI and EGUSA, 1974) . In these diseases, club-shape transformation of gill lamellae is observed in association with defect of gill lamellae or hemorrhage from gill filaments. Morever necrosis and lysis of secondary gill lamellae are noted as the degeneration proceeds.
However, the present disease is restricted to juvenile colorcarp and is not accompanied by the symptoms described above except for club-shape transformation of gill filaments. Besides, no pathogenic bacteria, such as Flexibacter were detected. Therefore, the present disease is considered to be different from the gill diseases described above.
In this disease, club-shape transformation begins at the tip of the gill lamellae, gradually extends downward to spread all over the gill lamella.
At this stage, a large number of eosinophils and wandering cells, such as mast cells infiltrate around the secondary gill lamellae, which conceivably lead neighbouring epithelial cells to induce hyperplasia.
This causes compression of capillaries in the secondary gill lamellae and a marked stricture or almost complete occlusion of blood vessel cavities. This, it is considered that the physiological function of the gill capillary of diseased fish markedly weakened in association with respiratory and excreatory disorders of gill filaments.
The characteristics of this disease are that its outbreaks are concentrated in June to July. The disease is restricted to juvenile colorcarp and a large number of perish within a few days after the onset. HIROSHIMA PREFECTUAL FRESHWATER FISH EXPERIMENT STATION (1976 STATION ( , 1977 and SUGAI and KOIKE (1980) reported that experimental infection was successfully produced by the method, where eased fish, demonstrated virus in the cytoplasm of epithelial cells of the secondary gill lamellae from all diseased fish. This virus was about 250 -280 nm in diameter and had a mulberry-like ap pearance with an envelope. A nucleoid (Fig. 13 , indicated by an arrow) was also noted inside the particle. From these morphological features, this virus seems to be a member of poxvirus group (MATTHEWS, 1982; MURPHY, 1985) .
Among viruses induced diseases in Cyprinidis, SVC virus and SBI virus are wellknown (Fijan et al., 1971; BACHAMANN and AHEN, 1973) . PAKOVA and SHCHELKUNOV (1978) reported that a iridovirus-like agent was ioslated from gills and kidneys of carp having gill necrosis. HIROSHIMA PREFECTUAL FRESHWATER FISH EXPERIMENTAL STATION (1980) and SUGAI and KOIKE (1980) speculated that the present disease was different from SVC and SBI because CPE was not observed in RTG-2, FHM and EPC cells inoculated with the filtrate of homogenized materials from dis eased fish. The virus observed in gill filaments of diseased fish in this study is morphologically different from the viruses described above. These results strongly suggest that this juvenile color carp epizootic is a new viral disease. However, the pathogenicity of this virus has not been eluci dated. Further investigations are needed to clarify the causal relationship between this disease and the virus by experimental infection or virus isolation. 
